1 We use the term 'veterans' (as per popular understandings of the term) to refer to former service personnel, whilst also recognising that many currently serving military personnel utilise exercise as a means of dealing with mental health concerns. (For a technical discussion of the term 'veteran' and its different meanings and limitations, see Burdett et al. (2012) and Dandeker et al., 2006) . 2 Whilst important in its own right, this research will not be reviewed within this paper which focuses on exercise as a form of treatment for mental health problems such as PTSD. the current relevance of exercise, sport and physical activity for addressing military and veteran mental health.
The article is divided into four main sections. First, we review the contribution that qualitative research has made to the evidence base in support of using exercise as 'medicine' for military veterans. In the second section, this evidence base is then situated in the context of current debates about quality assurance in veterans' mental healthcare and the requirement for evidence-based treatments. Here we comment on the role of exercise in augmenting the care veterans receive through traditional clinical pathways, and on the part played by an expanding network of military charities offering exercise-based interventions. In the third section, this article discusses the future contribution that qualitative research can make toward developing the research agenda concerning exercise as medicine and veterans' mental health research more generally. We conclude with some critical reflections on the promotion of exercise as medicine, including whether the alignment of exercise with 'medicine' is likely to support, or alternatively, to undermine veterans' engagement with it as an approach to bettering their mental health.
Qualitative contributions to understanding "exercise is medicine"
Qualitative researchers have been at the forefront of an emerging body of work exploring the potential of exercise as treatment for mental health in military veterans. This is perhaps due to the capacity of qualitative research to obtain rich and detailed accounts of a topic that has emerged relatively recently and to 'open up' a new area of social scientific study. Whilst not wishing to discount the achievements of quantitative research in contributing to the growing evidence base (e.g., Lundberg et al., 2011; Rogers, Mallinson & Peppers, 2014; Whitworth & Ciccolo, 2016) , it is clear that a significant body of qualitative work has begun to develop in findings are not couched in the language of clinical or statistical significance, but instead demonstrate -through veterans' own personal testimonies -the meaningful difference that exercise can make to their experiences of PTSD.
In addition to these symptom-focused findings, qualitative researchers have examined the positive contribution that exercise can make to veterans' lives, including how it might enable them to live purposeful and meaningful lives despite the presence of symptoms.
Adopting what Hawkins, Townsend and Garst (2016) describe as a strengths-based approach, these findings illustrate the ways in which exercise can add to life -in the form of positive experiences -rather than simply what it might take away in the form of problems (Caddick & Smith, 2014; Carless & Douglas, 2010a) . For example, Carless et al. (2013) described how participating in an adventure training and sports camp ('Battle Back') helped veterans to restore a sense of purpose in life, and reconnected them with other people and with activities they used to enjoy prior to experiencing trauma but had since ceased to take part in. These authors' qualitative findings also revealed how participating in the week-long camp helped veterans to re-establish aspects of their former selves and identities (e.g., military, masculine), which they valued and which helped them to generate a positive outlook on the future.
Furthermore, our own qualitative research (Caddick, et al., 2015a) demonstrated that exercise in the form of surfing helped veterans to counteract the constant reliving of past traumatic incidents and to experience valuable time 'in the present'. Similar to mindfulnessbased interventions (see e.g., Keng, Smoski & Robbins, 2011; Vujanovic et al., 2011) , the goal of which is partially to enable veterans to cultivate an awareness of the present moment, veterans' descriptions of surfing reflected a fulfilling sense of absorption in the activity. For the veterans, there was also a heightened awareness of their ocean surroundings and of the world outside of their own thoughts and bodies which they experienced as intensely pleasurable. In the veterans' words, this combination of physical activity and being immersed in nature was like having PTSD "pummelled out of them" or "washed out of their system" (Caddick et al., 2015a; p. 81) . The veterans' stories revealed that surfing played a key role in keeping the 'chaos' of PTSD at bay, and in helping them to manage PTSD better in their daily lives.
Other forms of exercise -such as aerobic exercise classes -have also been linked to improvements in the mental health of military veterans (Otter & Currie, 2004) . In Otter and Currie's (2004) grounded theory study of Australian Vietnam veterans taking part in a 40-week community exercise programme, veterans reported an increased sense of motivation as a result of their participation. Exercise was credited with helping the veterans overcome a pervasive lack of motivation associated with PTSD and with injecting energy into their daily lives. For example, these veterans reported feeling motivated to increase the amount of walking they did and to spend more time participating in enjoyable activities. They also reduced their reliance on medication as a means of managing the symptoms of PTSD and were able to carry out their daily activities with greater energy and enthusiasm.
How does exercise work as 'medicine' for military veterans?
Within the broader field of 'exercise is medicine' research, quantitative and clinicallyfocused studies have, importantly, identified several possible mechanisms for the beneficial effects of exercise on mental health. These mechanisms include biochemical (e.g., endorphin and monoamine hypotheses) and physiological (e.g., thermogenic, cardiovascular, and sleep improvement hypotheses) changes which may be taking place in the body when people exercise (Craft & Perna, 2004; Robertson et al., 2012) . Equally important, we argue, qualitative research has been particularly useful at highlighting the psychological and social processes that may lead to improvements in mental health through exercise. For example, previous qualitative work (see e.g., Carless & Douglas, 2010a; Hefferon et al., 2013) has revealed how exercise, sport, and physical activity can enable people with serious mental illness to construct positive new identities based around action and achievement through exercise, rather than identities based around 'being mentally ill'. Indeed, this research revealed that exercise can provide the positive material that people require to re-craft a life story disrupted by chronic mental health problems.
With regard to veterans, several potentially important processes have been identified.
In our study of veterans who used surfing to deal with the effects of PTSD, we identified group-level processes which contributed to positive mental health outcomes (Caddick et al., 2015b; Caddick, Phoenix & Smith, 2015) . One process was the collective challenging of mental health stigma related to PTSD. The prevalence of mental health stigma in the military and its continuing effects in civilian life has been widely reported as a potential barrier to help-seeking (Sharp et al., 2015) . For veterans, the residual and continuing influence of a highly masculinised military environment which calls for toughness, stoicism, and selfreliance, and which regards 'emotional weakness' with suspicion can lead them to conceal the presence of mental health problems and avoid seeking help (Higate, 2003; Lorber & Garcia, 2010) . Conversely, our research showed that surfing provided veterans with a 'positive' and 'proactive' means of addressing mental health problems which enabled them to overcome some of the negative influence of perceived stigma (Caddick et al., 2015b) . Within the group environment of the charity (Surf Action) where the research took place, remaining stoic and silent about PTSD was generally regarded as unhelpful whereas 'standing up and talking about it' was seen as worthwhile and masculine. Importantly, surfing was also considered a way of 'doing something' proactively to deal with mental health problems rather than, in the words of one veteran, "sucking your thumb, crying into your beer, pissing and moaning about how bad life is" (Caddick et al., 2015b; p. 103) . Surfing was thus the central activity around which a group of veterans were able to collectively challenge the stigma that may otherwise have silenced them.
Exercise also facilitated positive mental health outcomes by bringing people together and providing opportunities for peer support (Caddick, Phoenix & Smith, 2015; Carless et al., 2013) . For example, the surfing group facilitated the telling of a 'collective story' by the veterans about coming together and supporting each other in their efforts to deal with PTSD.
Key elements of this collective story included the rekindling of military relationships and camaraderie, a sense of acceptance and belonging amongst other veterans, feeling understood without having to explain one's problems, a sense that PTSD was 'legitimatised', and a reciprocal obligation to look after the well-being of other group members. The peer support obtained through connection with other veterans thus had important therapeutic implications for the veterans in this study. Similarly, qualitative work by Dustin et al. (2011 ), Mowatt and Bennett (2011 ), and Carless et al., (2013 revealed that reconnecting with others and experiencing military-style camaraderie was an important by-product of participating in exercise-based interventions which had a positive influence on veterans' mental health.
Furthermore, Carless and colleagues (see Carless, 2014; Carless et al., 2013) argued that taking part in a sport and adventure training camp helped to facilitate a 'narrative transformation' for injured veterans and veterans diagnosed with PTSD. This transformation was from a place of desolation or chaos (in one participants' words, "I was just nowhere"; Carless, 2014; p. 1444), to one of excitement and optimism about the future, which they began to perceive as a 'quest' or journey ("opened some doorways in my head"; Carless, 2014; p. 1445). It was argued that this process of transformation in the stories veterans told about their lives led to positive psychological outcomes such as those identified in the previous section (Carless, 2014) .
Quality assurance in veterans' mental healthcare: Current debates
Current and recent debate (in the media, in the academic literature, and at veterans' mental health conferences) has rightly focused on ensuring that only the best quality care is delivered to vulnerable veterans seeking help for PTSD and other mental health problems. This debate has focused primarily on ensuring that treatments are evidence-based, that best practice guidelines are being followed by all treatment providers, and that service providers are not misleading people with unrealistic claims about the capacity of an intervention or treatment to improve symptoms, or even 'cure', PTSD. In this section, we describe how the emerging evidence base in support of exercise as medicine for mental health in military veterans can contribute to this debate.
As part of the debate regarding evidence-based treatment, two forms of therapy are currently recognised by the UK's National Institute for Health and Care Excellence (NICE) as first-line treatments for PTSD (Greenberg, Brooks & Dunn, 2015) . These are traumafocused cognitive behavioural therapy (CBT) and eye movement desensitisation and reprocessing (EMDR); both of which are time-limited psychological therapies delivered by a clinician typically over the course of 8-12 weekly sessions lasting between 60 and 90 minutes. As Greenberg et al. (2015) note, both forms of therapy have been supported by strong evidence from a number of randomised-controlled trials (RCTs), and have therefore been recommended as routine treatment for people diagnosed with PTSD. For military veterans, group-based CBT has also been recommended as an effective treatment, but that complex cases of PTSD are likely to require more than the prescribed 8-12 sessions.
Yet despite the evidence in support of CBT and EMDR as first-line treatments, these forms of therapy are not without their critics (Bomyea & Lang, 2012; Steenkamp & Litz, 2013) . For instance, Steempkamp and Litz (2013) in a clinical review of evidence-based treatments for military-related PTSD argued that "There is mounting evidence that a significant portion of symptomatic veterans and service members do not seek PTSD treatment, refuse treatment when it is offered, drop out of treatment, and/or do not receive evidence-based care in cases where care is provided" (p. 50). These authors also questioned the way in which improvements in veterans' mental health are measured. This included questioning the distinction between 'clinical' and 'sub-clinical' severity of PTSD, "because even minor symptom improvements can lead to a loss of a PTSD diagnosis, no longer meeting diagnostic criteria does not imply that the individual is symptom-free or functioning better" (p. 49). Given these limitations of the more established treatment approaches, it has been argued that "PTSD remains a difficult disorder to treat and identifying alternative treatment options is imperative" (Cukor et al., 2009; p. 716 ).
As we have argued so far in this paper, exercise is one form of alternative treatment for PTSD that has been identified and researched. Following Whitworth and Ciccolo (2016) and Rosenbaum et al., (2015) , we suggest that exercise may be used, in collaboration and communication with routine care providers, to augment the care and support that veterans receive through the more established clinical pathways. As Whitworth and Ciccolo (2016) put it, "Exercise may be an ideal treatment or adjunct to treatment because it can positively affect many of the psychological and physiological symptoms and/or comorbid conditions specifically faced by military veterans with PTSD" (p. 953). Furthermore, from their metaanalysis of exercise-based RCTs for PTSD Rosenbaum et al. (2015) conclude that "The current review provides evidence to suggest that traditional treatment for trauma (typically involving a combination of trauma focused cognitive behavioural therapy and pharmacological treatments) may benefit from the inclusion of physical activity interventions as adjunctive treatments" (p. 135). Based on the emerging evidence base -both qualitative and quantitative -we therefore suggest that exercise-based interventions be considered as a viable form of 'medicine' for veterans' mental health.
To be clear, we are not advocating exercise as a universal panacea for veterans' mental health; far from it. As other authors have suggested (e.g., Rosenbaum et al., 2016; Whitworth & Ciccolo, 2016) , the evidence in support of exercise-based interventions is still maturing and the field of research is in its relatively early stages. We also certainly wish to refrain from making any damaging claims about exercise as a 'miracle cure' for PTSD. Such claims would almost certainly hinder rather than advance the case for exercise being included among the range of recommended treatments for PTSD, and more importantly, may lead to vulnerable veterans being harmed either by pursuing ineffective treatments or by overlooking potentially effective ones. Yet, given the strength and consistency of the emerging evidence, we suggest that 'exercise as medicine' for mental health in military veterans is, at the very least, worthy of serious consideration and further research.
Quality in service provision
Another aspect of the current debate concerns the range of providers offering novel interventions for PTSD (both exercise and non-exercise based including, for example, innovative therapeutic techniques), and how to ensure that quality services are being As these authors' comments illustrate, concerns have been raised about the regulation of an increasingly diverse network of providers competing with each other for funding and making competing claims as to the effectiveness of their interventions (Herman & Yarwood, 2015) . Such concerns have been amplified by recent media reports that millions of pounds of public money has been squandered on 'unproven' and 'pseudoscientific' therapeutic techniques such as neuro-linguistic programming (Gilligan, 2016) . The reported confusion among veterans seeking help for PTSD is thus attributed to difficulties in discerning 'what works' for addressing mental health problems, and from where best to seek help. Linked to our previous discussion of evidence-based treatments, the response from the academic community to the concerns raised is to increase calls for rigorous evaluation and evidencegathering in relation to novel and innovative interventions. In addition, recent conference discussions have centred on developing a set of 'guiding principles' that all providers within the veterans' mental healthcare arena can abide by in order to guarantee safe and ethical practice as a minimum, and encouraging veterans to seek the recommended (routine) treatments for PTSD in the first instance (e.g., Bacon & Greenberg, 2016; Ridgway, 2016) 3 .
Providers of veterans' mental healthcare and adjunctive treatments (such as exercise) have thus been called upon to demonstrate -through research and evaluation -the effectiveness of their proposed solutions to veterans' mental health problems (Ashcroft, 2014 there is an emphasis on ensuring that effective, quality care is available to meet the needs of veteran service users, and that new approaches such as 'exercise is medicine' are able to meet these needs.
Qualitative research and the way ahead for veterans' mental health research
Veterans' mental health research can benefit strongly and in numerous ways from a further expansion of qualitative research. Firstly, in line with the aforementioned calls for evidence, qualitative research has a crucial role to play in ensuring the rigorous evaluation and auditing of new approaches to veterans' mental health treatment 5 . Indeed, qualitative research is a well-established means of evaluating interventions, programs, and services (e.g., Patton, 1980) , and can be used to assess the impact and outcomes of a program as well as understanding the internal dynamics of program operation (Kaimal & Blank, 2015) . Key strengths that qualitative research offers to commissioned evaluation projects include an ability to generate more detailed and nuanced descriptions of the impact of exercise-based interventions than it is possible to obtain through the use of clinical outcome measures.
Whilst such measures (e.g., PCL for PTSD, AUDIT for alcohol) are useful in generating standardised diagnostic scores that can be compared over time and across interventions, they cannot capture the detail and complexity of veterans' experiences of mental health in the way that qualitative methods allow. For instance, qualitative research can generate valuable descriptive information regarding core program outcomes like quality of life. Furthermore, qualitative methods enable veterans to share critical thoughts about an intervention, including various elements that they liked or disliked, whether they found the delivery of an intervention acceptable, how engaged they were, and how likely they may be to participate in similar interventions compared to routine treatments.
Second, qualitative research can help to generate more impactful research in veterans' mental health because it promotes working with veterans to develop better solutions and interventions. In line with the current impact agenda in higher education, qualitative research offers numerous opportunities for engaging service users in the research process in ways that enhance the relevance and application of research findings (Kay, 2016) . For example, participatory action research (PAR) is a qualitative-based methodology which seeks to involve communities and service users at every stage of a research project. Participants cocreate the research by helping decide what questions need to be asked (i.e., what matters to them), and often by assisting in collecting and interpreting research data and helping to make better use of the results (e.g., Golob & Giles, 2013; Holt et al., 2013) . Research on the topic of 'exercise is medicine' for veterans' mental health could productively utilise PAR (or other forms of participatory inquiry, like community based research; see Schinke & Blodgett, 2016) to ensure the continuing development of exercise-based interventions in line with veterans' wants and needs. Indeed, participatory forms of inquiry are already influencing UK health service research under the rubric of public and patient involvement (PPI), which is often a requisite component of projects funded by bodies such as the National Institute for Health Research (NIHR). Importantly, qualitative methods provide ample opportunity for engaging people in the research process in ways that move beyond the tokenistic.
Thirdly, and linked to the above points, qualitative research is a vital component of the social process known as knowledge translation (KT); "ensuring that stakeholders are aware of and use research evidence to inform their health and healthcare decision-making" (Grimshaw et al., 2012) . KT is about empowering these various stakeholders (e.g., policy makers, veterans, families, mental health professionals) to become better consumers and users of research through specific strategies such as educational meetings, printed educational materials, infographics, interactive online tools, public outreach, informational videos, and use of social media (e.g., Grimshaw et al., 2012) . Qualitative research can be used inform the creation of such strategies/materials, to evaluate the success of KT initiatives, and as the In making the above points, our intention is not to argue against the use of established quantitative methods such as the randomised controlled trial (RCT) but rather to demonstrate the unique and vital contribution that qualitative research can make to the ongoing processes of evidence-gathering and generating impact. Qualitative research can add to RCTs, or even be integrated within RCTs to enhance their impact (see Lewin et al., 2009; O'Cathain et al., 2013 ), but it is also a valuable source of evidence and form of inquiry in its own right. As we have argued in this paper, qualitative research has made an important contribution to the emerging evidence base regarding 'exercise as medicine' for veterans' mental health and has many important contributions to make in further developing this research agenda.
Critical reflections
Whilst there is much to celebrate about the potential of exercise-based interventions to support and promote the mental health of military veterans, it is important to retain a critical perspective on the use of exercise as medicine (Douglas & Carless, 2015; Smith & Perrier, 2015) . Two broad points are worth noting in this regard. Firstly, in promoting exercise as 'medicine' for veterans' mental health, there is a danger that exercise-based interventions could become framed solely within medicalised understandings of mental health and treatment (Smith & Perrier, 2015) . Within a medicalised understanding, the outcomes of exercise-based interventions may become weighted towards symptom alleviation or the reduction of 'pathology' (Caddick & Smith, 2014) 6 . Herein lies a dilemma for proponents (e.g., charities, researchers, exercise psychologists) of exercise-based approaches to supporting mental health among veterans. On the one hand, the discourse of exercise as 'medicine' may constitute a powerful means of demonstrating the benefits of exercise, sport and physical activity in ways that doctors, psychiatrists and the medical community might readily appreciate. In particular, establishing exercise as an 'evidence-based treatment' would confer a legitimacy that exercise has traditionally lacked as a result of a perceived 'simplicity' and incompatibility with clinical treatment models (Faulkner & Biddle, 2001) .
By aligning exercise with medicine, providers of exercise-based interventions for veterans might crucially be better placed to attract funding in support of their work, having at their disposal a powerful clinical language (e.g., 'treatment', 'therapy', 'clinical impact') with which to articulate the benefits and funding requirements. Politically speaking, promoting exercise as medicine might therefore constitute a good strategy in terms of arguing for a share of the resources for veterans' mental health treatment to be directed towards exercise-based approaches.
However, there may be unintended consequences associated with the above strategy.
For example, the very alignment of exercise with 'medicine' which may help to enhance its legitimacy could potentially undermine its appeal in the eyes of veterans themselves, for whom a precisely non-medical approach may play a key role in challenging the stigma that can be associated with mental health treatment (Caddick et al., 2015b; Whitworth & Ciccolo, 2016) . Indeed, several papers discussed above suggest that part of what draws veterans to exercise as a 'positive' or 'proactive' means of dealing with mental health may be the positive associations with the physical culture of the military (Caddick et al., 2015a (Caddick et al., , 2015b Carless et al., 2013) , and a perceived distance from more passive, clinically-oriented approaches -such as taking medication. Accordingly, it is worth reflecting on whether the instrumental rationality of promoting exercise as 'medicine' 7 fits with the needs and interests of veterans seeking help for mental health concerns. One way to do this may be to conduct further qualitative research with veterans to explore whether the promotion and marketing of exercise as medicine would make them more or less likely to engage and why.
Secondly, there is a danger that with uncritical promotion of 'exercise as medicine', the general narrative that "exercise is good for you" could become an obligation to be active, and to adopt a mandatory "get-up-and-go" positive attitude often associated with exercise cultures. Smith and Perrier (2015) , for example, describe a 'neoliberal health role', whereby Accordingly, whilst seeking to promote the benefits of exercise as medicine for mental health in military veterans, it is equally necessary to recognise that this approach may not be for everyone. For example, Douglas and Carless (2015) provide a vivid portrayal of one former soldier's experience of a sports and adventure training camp whereby being encouraged to take part in various activities was perceived as unhelpful for addressing his problems. For this soldier ("Luke") -who told a 'counter-story' to the dominant positive narrative -lacking opportunities to talk about his ongoing problems contributed to continuing feelings of anger and distress. In Luke's words "it's time to break down this whole stiff upper lip attitude and start seriously talking about these [mental health] issues" (Douglas & Carless, 2015; p. 465) . And as the authors described "In this counter story, competition is not inherently good, vulnerability is not negative, and care and connection are foremost. It is through accessing such alternative stories and having them accepted by people who listen, validate, and value these alternatives that others like Luke can begin to repair a damaged identity" (p. 465).
In light of the above critical reflections, a number of steps may be taken to ensure the responsible promotion of exercise-based interventions for veterans' mental health. Firstly, proponents should emphasise exercise-based approaches as an approach -not the only or best approach -to supporting the mental health and well-being of military personnel and veterans. Second, efforts to promote exercise-based approaches might focus on highlighting the meaningful benefits (including clinical benefits) that might be gained by veterans, whilst also being mindful that a non-clinical approach to communication and delivery may be crucial for veterans themselves. Third, further research should be conducted to expand the evidence-base regarding exercise-based approaches for veterans' mental health. This should include longitudinal research to examine changes in veterans' mental health over-time and after their engagement with exercise-based approaches. More diverse qualitative methodologies (e.g., ethnographies, case studies) might also be used to shed light on the physical culture of veterans' exercise participation, and to disentangle the various aspects (e.g., individual vs. group-based, competitive vs. non-competitive, natural vs. built environments) of exercise-based approaches that may be important for supporting mental health (Caddick & Smith, 2014) .
Conclusion
An emerging evidence base highlights the value of exercise as an adjunctive form of treatment for mental health problems such as PTSD in military veterans. Qualitative research has made a significant contribution to this evidence and has identified numerous outcomes and processes by which exercise can improve the mental health of veterans. Further research, including longitudinal follow-ups, is required to evaluate the effectiveness of exercise-based interventions and to promote quality mental health services for veterans. Qualitative research has a crucial role to play in conducting rigorous evaluations of exercise-based interventions for veterans' mental health, in generating more impactful research, and working with veterans and communities to maximise the relevance and applicability of research findings. We hope this article helps to stimulate further debate combined with critical reflection on the use of 'exercise as medicine' to support and promote the mental health of military veterans.
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